The purpose of this study was to document the palatable indigenous flora of Santh Saroola Kotli Sattian, Rawalpindi. A total of 169 plant species belonging to 126 genera and 56 families have been identified during 2009-2010. Of them, 106 species are noted as highly palatable with the percentage of 62.72%, followed by moderately palatable plants (37 species; 21.89%), whereas, only small proportion was found as are less palatable species (26 species; 15.3%). Poaceae family contributed good forage grasses (21 species, 12.42%), followed by Asteraceae (19 species; 11.24%), Fabaceae (15 species; 8.87%), Euphorbiaceae, Lamiaceae (7 species; 4.14% each). With reference to plant parts, leaves were fairly used as fodder/forage purpose (68 species; 41.97%), followed by whole plants (61 species; 37.65%) and aerial parts (33 species; 20.37%). During the month of April, most of the forage was available (110 species; 65.09%), followed by May and March (99 and 96 species, respectively). Maximum species (103 species, 44.98%) were found palatable to all domesticated animals such as goat, sheep, cows and donkey. Goat was found best suited to the climatic conditions which preferred 64 species (60.95%). Sheep was found attached with 34 species (37.87%), whereas, cows alone utilized 24 species (20.12%).
INTRODUCTION
The total land area of Pakistan is 88 million hectare (ha) and about 65% of the area is marked as rangelands. The country is divided into five different ecological zones (Khan and Mohammad, 1987) . These rangelands are providing major feed source to the domesticated animals as well as wildlife. Pakistan being an agricultural country has 154.7 million heads of livestock that contribute about 11.3% GDP (Anonymous, 2008a) .
Different zones are endowed with peculiar vegetation and unique floral diversity for feeding livestock of the area in question. Therefore, there is need to identify and document this natural plant wealth which serve the livestock of local communities. Previously, few studies were carried out in Pakistan to report native fodder/forage species and their palatability. Wahid (1990) carried a survey and reported that sheep and goats diet comprised 53 to 81% shrubs from different rangelands of Balochistan. Hussain and Mustafa (1995) recorded 131 species of 42 families in pastures of Nasirabad Valley, Hunza, Pakistan during summer season. They reported that 27 species were found to be highly palatable, 68 species moderately palatable, 20 less palatable and 4 species rarely palatable. Seasonal pattern of forage production was evaluated by Omer et al. (2006) who *Corresponding author. E-mail: humairashaheen@yahoo.com, hshaheen@ucdavis.edu, rahmatullahq@yahoo.com.
reported that forage species was high during spring in dry temperate rangeland in Northern areas of Pakistan. Likewise, Hussain and Durrani (2009) studied the seasonal availability, palatability and animal preferences of forage plants from Harboi arid rangeland, Kalat, Pakistan. They documented 129 palatable species including 50.4% (65 species) highly palatable, 41.1% (53 species) mostly palatable, 4.65% (6 species) less palatable and 3.87% (5 species) rarely palatable species in the area. Few other studies include that of Hussain and Chughtai (1984) , Khan (1996) , Durrani (2007, 2008) .
The study area is recently included in the National Park (Murree-Kotli Sattian-Kahuta National Park) and no study is previously reported in documenting palatable plant species, therefore it was worthwhile to carry out such type of study that can be used in management and planning for fodder species. The purpose of this study was to document the palatable indigenous flora of Santh Saroola Kotli Sattian, Rawalpindi.
MATERIALS AND METHODS

Study area
Santh Saroolais located between 33°-04° and 34°-01°north latitude and 72°-38° and 73°-37° east longitude. This is a hilly area and transitional zone in between subtropical to temperate resulting in unique floral biodiversity. The environment of the area is severe in winter and mild in summer. The area receives 990 mm annual rainfall. The temperature ranges were 117-25°F (Anonymous, 2008b) . The livelihood of local community is dependent on livestock rearing; therefore there is a trend to increase livestock population. This rangeland is full of nutritious and palatable species of grasses, herbs, shrubs and trees. Keeping in view, it was felt worthwhile to document inventory of palatable species, their seasonal availability and animal preference from the study area.
Seasonal availability of forage species
The whole study area was surveyed from October, 2009 to May, 2010 to document data of forage species. During the period, plant growth of species such as grasses, herbs, shrubs and trees were identified. The biennial and perennial species and their seasonal availability were also noted.
Differential palatability of plant parts and animal preference
The degree of palatability for each plant species was noted in the field and the local people and shepherd involved in livestock keeping were asked. The palatable species were further categorized by animal preference (goats, sheep, cow and camel) and parts grazed (whole plant, leaves, aerial parts, etc.). Based on frequency use, the documented plants were grouped as: 1). Highly palatable (HP), species highly preferred by the most grazing animals; 2) moderately palatable (MP), species with an average likeness by the livestock; 3) Less palatable (LP), species with less preference. Likewise, plants were classified by animal preferences, parts used and seasonal availability.
Specimen collection and identification
Plant specimens were collected, pressed, dried and identified with the help of various floras Ali, 1970-1989; Nasir 1990-1991; Qaiser, 1993-2009) .
RESULTS AND DISCUSSION
During the survey, a total of 169 plant species belonging to 126 genera and 56 families were identified as forage source in the study area (Table 1) . The palatability of all species is summarized in Figure 1 which reveals that highest number of species were found highly palatable (106 species; 62.72%), followed by moderately palatable plants (37 species; 21.89%), whereas, only small proportion was found as less palatable species (26 species; 15.3%).
The least palatable species include Ajuga bracteosa, Adaintum capillus-veneris, Berberis lyceum, Calotropis procera, Carissa opaca, Coniogramme rosthornii, Rubus fruticosus, Tagetes minuta and Verbascum thapsus. These species have less palatability and mostly avoided by the livestock, resultantly dominating large area. Overgrazing has reduced the populations of palatable and desired species, ultimately resulting in the replacement with non-preferred species. Many studies concluded that over grazing reduces pala-table cover and species diversity (Khan, 1996; Liu et al., 1996; Hickman et al., 1996; Makulbekova, 1996; Hussain and Chughtai, 1984; Durrani, 2007, 2008) .
Poaceae family (Table 2) contributed good forage grasses (21 species; 12.42%), followed by Asteraceae (19 species; 11.24%), Fabaceae (15 species; 8.87%), Euphorbiaceae, Lamiaceae (7 species; 4.14% each). Three plant parts such as whole plant, aerial parts and leaves were selected by the individual animals for grazing/browsing. Different plant parts were preferred by individual animals and shown in Figure 2 . Out of these, leaves were fairly used as fodder/forage purpose (68 species; 41.97%), followed by whole plants (61 species; 37.65%) and aerial parts (33 species; 20.37%).
The study area is located in humid climate and forage species were found available in different months. Monthwise data of forage species is provided in Figure 3 . Maximum species were available during the month of April (110 species; 65.09%), followed by May (99 species; 58.58%), June (76 species; 44.97%), August (74 species; 43.79%), September (72 species; 42.60%), whereas, December and January months were noted as drier in terms of providing forage to the cattle. During these months, people utilized stored forage for feeding their livestock. In this season, most of the livestock were forced to graze/browse less palatable as well as dried plants. Our results are in agreement with that of Hussain and Durrani (2009) who reported decreased productivity of rangelands during winter in the Harboi rangeland, Kalat (Pakistan). Olea europaea L. Silybum marianum (L.) Gaertin
Chenopodium ambrosioides
L. Chandan Bathu H Chenopodiaceae X X √ X X √ √ Goat Chrysopogon aucheri (Boiss.) Stapf G Poaceae X X √ √ X X X X √ All Cirsium arvense (L.) Scope. Leh H Asteraceae √ X X X X √ √ X X All Clematis montana Buch. C Rananculaceae X X √ √ X X X X √ Cow, goat, sheep Clematis napaulensis Royle C Rananculaceae X √ X √ X X X X √ Cow, goat, sheep Colchicum aitchisonii (Hook. f.) E. Nasir Suranjan H Liliaceae X X √ X X √ √ X X Goat Colebrookia oppositifolia Sm. Shakar Dana Sh Lamiaceae X X √ √ X X √ X X Goat Coniogramme rosthornii Hieron. Fern H Coniogrammaceae √ X X √ X X √ X X Goat Convolvulus arvensis L. Lehli C Convolvulaceae √ X X X X √ √ X X All Conyza aegyptica Ait. Gider buti H Asteraceae X X √ X √ X √ X X Goat, sheep, cow Conyza bonariensis L. Gider buti H Asteraceae X X √ X √ X √ X X Goat, sheep, cow Conyza canadensis L. Gider buti H Asteraceae X X √ X √ X √ X X Goat, sheep, cow Coronopus didymus (L.) Sm. Jangli Haloon H Brassicaceae √ X X X √ X √ X X Goat, sheep, cow Crotolaria medicagnea Lam. H Fabaceae X √ X X X √ √ X X All Cuscuta reflexa Roxb. s Akash Bail/ Baleri P Cuscutaceae √ X X X X √ √ X X Goat, sheep, cow Cyperus rotundus L. Dela Se Cyperaceae X √ X X X √ √ X X All Dactyloctenium aegyptium L. Gandeel G Poaceae X X √ X X √ X X √ All Debregeasia salicifolia (D. Don) Rendle 0 Sh Rhamnaceae X √ X √ X X √ X X Cow, goat Desmostachya bipinnata (L.) Stapf Dab Ghaa G Poaceae X X √ X √ X √ X X All Dicanthium annulatum (Forssk.) Stapf Murgha Ghaas G Poaceae X X √ X X √ √ X X All Dicliptera roxburghiana Nees Somni H Acanthaceae √ X X X X √ X √ X All Dioscorea deltoides Wall. ex Kunth 0 H Dioscoreaceae X X √ X X √ √ X X Goat Diospyros lotus L. Amlok T Ebenaceae X X √ X X √ √ X X Goat Echinochloa crus-galli (L.) P. Beauv. Bara sawank G Poaceae √ X X X X √ √ X X All Echinops echinatus Roxb. Kandiara H Asteraceae X √ X X √ X √ X X All Eclipta prostrate (L.) L. Bhangra H Asteraceae X X X X X √ X X √ All Eragrostis ateroviens (Desf.) Trin. ex Nees G Poaceae X X √ X X √ √ X X All Eragrostis minor Host. Kusum G Poaceae X √ X X X √ X √ X All Eruca sativa L. Tara Meera H Brassicaceae X X √ X √ X X X √ All Euphorbia clarkeana Hkf. Dudhi H Euphorbiaceae X √ X X X √ √ X X All Euphorbia granulates Forssk. Sheer Bar H Euphorbiaceae X √ X X X √ √ X X All Euphorbia helioscopia Mewski. Chattri dodak H Euphorbiaceae X X √ X X √ X √ X All Euphorbia hirta L. Dudhi H Euphorbiaceae X X √ X X √ √ X X All Euphorbia indica (Lam.) Dudhi Kalan H Euphorbiaceae X X √ X X √ √ X X All Euphorbia prostrata (L.) Ait Dudhi H Euphorbiaceae √ X X X X √ √ X X All Euphrasia himalayica Wettst. H Scrophulariaceae X √ X X √ X X √ X All Ficus carica L. Anjeer/Phuwari/Phagwari T Moraceae X X √ X √ X X √ X Goat
Ficus palmate
In the area, four domesticated animals viz., goat, sheep, cows and donkey were recorded and animal preference for fodder species is given in Figure 4 . Maximum species (103 species, 44.98%) were found palatable for all the animals. Besides, goat was found suited to the climatic conditions as browser which preferred 64 species (60.95%) as selective ones. Sheep was found attached to 34 species (37.87%), whereas, cows alone utilized 24 species (20.12%).
With reference to growth form of the native flora, 8 life spans are determined ( Figure 5 ). Herbs were dominating in the area and very frequently used as fodder forage (101 species; 59.41%), followed by grasses (22 species; 12.94%), trees (19 species; 11.18%), shrubs (17 species; 10.00%) and climbers (8 species; 4.71%), whereas rest of the forms were found nominal.
Conclusion
The present work reported seasonal availability of fodder/forage species, differential palatability by parts and forage preferences by grazing animals. The area was found to have large amount of forage species which are grazed throughout the year. During the dry period, some of the species are harvested and stored for feeding of the domesticated animals, and stored fodder materials are mostly trees and subshurbs. The findings of this study will serve as benchmark for the development of fodder species and their varieties. The study will be helpful to range ecologists for the rehabilitation ofovergrazed areas of this rangeland. Further study is required to evaluate the nutritional composition and mineral status of the reported plant species.
